Introduction {#sec1_1}
============

Foreign body (FB) ingestion is a common emergency as well as a major cause of accidental injury and represents a severe public health problem in childhood, especially in infants \[[@B1]\]. Most cases of FB ingestion reported in children aged between 6 months and 3 years depend primarily on the fact that young children are more likely to explore objects using their mouth and are not able to distinguish edible objects from nonedible ones, their teeth are physiologically lacking, and they have poor swallowing coordination \[[@B2], [@B3]\]. Although, sometimes it can cause serious complications, FB ingestion generally has a low mortality rate. However, accidental ingestion of magnetic toys, as a rare kind of FB mostly encountered in children, has now become more common due to the increased availability of objects and toys with magnetic elements. The majority of magnetic FB traverse the gastrointestinal (GI) system spontaneously without complication, but in rare cases may cause severe damages to the GI tract due to its special pathogenesis \[[@B2]\]. Ingestion of multiple magnets may be related to increased morbidity resulting in a delay of recognition of FB injury that can lead to serious complications and require surgical resolution \[[@B4]\].

Here, we present a rare case of a child with severe GI injuries caused by accidental ingestion of multiple magnetic FB who was successfully treated and cured in Nanjing Children\'s Hospital affiliated to Nanjing Medical University in January 2016. We report this case in order to improve the clinical management of children in whom FB, especially magnetic FB, injuries occurred, reduce the risk of complications and death, and to develop strategies for prevention.

Case Presentation {#sec1_2}
=================

A previously healthy 20-month-old male infant transferred to the surgical service of Nanjing Children\'s Hospital affiliated to Nanjing Medical University had been admitted for continuous emesis, unalleviated abdominal pain, and paroxysmal dysphoria. Three days before, the boy was brought to the local community hospital by his mother because of the same symptoms noted above in consideration of acute gastroenteritis, and he was given oral cephalosporin antibiotics. However, without any clinical improvement, the boy was then transferred to Nanjing Children\'s Hospital. No fever was experienced. Physical examination was unremarkable. The positive physical signs were observed with slightly higher muscular tone and subdued borborygmus. Then, imaging examinations were conducted. B-type ultrasonography (US) revealed right lower quadrant abdominal flatulence with partial bowel dilatation and effusion. Plain abdominal radiograph on an erect position revealed several irregular radiopacities in the pelvic cavity and dilated intestine with air-fluid levels in the upper abdomen. Subsequently, abdominal computerized tomography (CT) scan was performed. Multiple metal density shadows were detected in the pelvic cavity and ileus and diagnosed as multiple FB in the GI tract.

The patient underwent an emergency laparotomy in the afternoon. Intraoperatively, several magnetic balls were found both in and out of the tract (Fig [1](#f1){ref-type="fig"}). Magnetic attraction force caused pressure bowel necrosis with perforation, effusion and fistula in jejunum and ileum (Fig [2](#f2){ref-type="fig"}, Fig [3](#f3){ref-type="fig"}). The intestine conglutinated together and totally 11 perforations were detected (Fig [3](#f3){ref-type="fig"}). After 12 magnetic toys were removed (Fig [4](#f4){ref-type="fig"}), partial intestinal resection was performed in 3 places. The procedure was successful and the perforations were repaired. After the surgery, the ankylenteron was reduced. The postoperative course was unremarkable. There was no postoperative complication, and the child was discharged 11 days later.

Discussion {#sec1_3}
==========

With the commercial availability of small, high-powered, rare-earth magnets in toys and desktop novelties, the morbidity of magnets ingestion has a paralleled steady increase in children. Unlike other common FB, ingestion of magnetic FB can cause severe GI injuries, especially when ingested together with paramagnetic metal which even lead to death due to its special pathogenic mechanism \[[@B5]\]. Besides, the length of the incubation period depends on several factors, including the magnetic field intensity, the time interval of multiple magnets ingestion, and the amount of FB \[[@B6]\]. FB ingestion is common in pediatrics. Clinically, 80% of the FB ingestion cases usually occurred in children aged between 6 months and 3 years, which makes it very difficult to get the exact history \[[@B2]\]. Meanwhile, most of the children may have mild or even no clinical symptoms in the first few hours or weeks after the ingestion of magnetic FB. Then, they slowly begin to develop such symptoms as nausea, vomit, and continuous or intermittent abdominal pain (intermittent abdominal pain may even last for 6 months in some cases). The majority of these children showed no changes in the laboratory examination except for the changes of WBC and CRP in the early stage. As a result, it is difficult for most of the children to get timely diagnosis and effective treatment. Someone may even get misdiagnosed \[[@B7]\].

Generally, a single magnetic FB can pass through the GI tract without complication when swallowed by accident. However, 2 or more magnetic FB can attract each other in the GI tract, which causes pressure bowel necrosis with perforation, peritonitis, intestinal obstruction, and even abdominal abscess \[[@B8]\]. The small intestine, the longest part in the digestive tract with the most natural curve, gets the highest incidence of complications (51.3%), followed by the small intestine-colon fistula (16.6%), and the stomach-jejunum fistula (13.9%) \[[@B9]\]. Thus, ingestion of t2 or more magnetic FB or magnetic FB with other paramagnetic metal may result in severe complications different from common FB ingestion and need to be specially diagnosed and treated. It is hard for multiple magnets to pass through the digestive tract and finally requires removal by laparotomy.

Intervention and treatment methods include GI endoscopy, laparoscopy, endoscopic, and laparoscopic surgery and endoscopic double laparotomy. After comprehensive analysis of this patient with a history of FB ingestion 3 days before, it is unlikely that the FB still remained in the upper digestive tract. Clinical manifestations presented as vomiting, abdominal distension, and other symptoms of intestinal obstruction. Imaging examinations showed multiple pieces of metallic FB gathered in the pelvic. The patient was admitted in nighttime emergency due to acute abdominal emergency surgery indications. Under these circumstances, elective laparoscopic GI endoscopy or gastroscopy plus dual endoscopic surgery was not appropriate, so we decisively chose emergency laparotomy.

Conclusion {#sec1_4}
==========

FB ingestion is usually encountered in children aged between 1 and 3 years. Children at that age are curious about everything and can come into contact with various items without the ability of self-protection. They often put the small items inside their mouth including magnet toys and accidently swallowed them. Since the symptoms and physical examinations are usually unremarkable, there are still many misdiagnosed cases. Clinicians should pay more attentions to patients, particularly infants, when they have symptoms like nausea, vomit, dysphoria, etc. Public education and prevention efforts are indispensable to decrease the incidence of ingestion of magnet toys. For children, prevention is the most important and basic step in magnet ingestion. The rising incidences of magnet ingestions raise awareness of the importance of changing the bad habit of putting toys into the mouth. Once the magnet ingestion is found, the patient should fast and immediately be sent to the hospital. Swallowing up the toy by force is prohibited for it may cause complications which can be avoided and makes thing more complicated. Medical history, clinical symptoms, number, location, shape, and type of magnet, and the time interval of magnets ingestion together guide the role of the pediatric gastroenterologists and surgeons in the management. Close observation and early intervention, through endoscopy or surgical exploration, may help prevent more severe complications. In conclusion, the earlier magnets ingestion is diagnosed and located the lower risk and less damage it brings.

Statement of Ethics {#sec1_5}
===================

All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional review board. This article does not contain any studies with animals performed by any of the authors. Informed consent was obtained from all individual participants included in the study.

Disclosure Statement {#sec1_6}
====================

The authors declare that they have no conflicts of interest.

![Ankylenteron caused by magnetic attraction observed during surgical exploration (arrow).](crg-0010-0720-g01){#f1}

![Magnetic little balls inside the intestine observed during surgical exploration (arrow).](crg-0010-0720-g02){#f2}

![Multiple intestinal perforations caused by magnetic attraction observed during surgical exploration (arrows).](crg-0010-0720-g03){#f3}

![Magnetic toys collected after removal.](crg-0010-0720-g04){#f4}
